BRUSHLESS DC MOTOR HAVING AN AC POWER CONTROL 

DEVICE 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

5 The present invention is related to a brushless dc motor haviiig an ac 

control device. More particularly, the present invention is related to a 
brushless dc motor using a rectifier unit, a voltage-stabilizing control unit and 
a voltage-stabilizing unit to rectify and stabilize an ac power source. 

2. Description of the Related Art 

10 Referring to FIG. 1, U.S. Pat. No. 6,278,248, entitled "BRUSHLESS DC 

MOTOR FAN DRIVEN BY AN AC POWER SOURCE", issued on August 
21, 2001 to HORNG et al, discloses a brushless dc motor fan. The brushless 
dc fan motor includes a converter circuit 1 consisted of a bridge rectifier 11, a 
resistor 12 and a filter 13. The converter circuit 1 employs the bridge rectifier 

15 1 1 to convert an ac voltage into a dc voltage and to supply it to a motor drive 
circuit 2 and a sensor element 20. The resistor 12 is adapted to step down the 
dc voltage suppHed fi-om the rectifier 11 so that a step-down voltage is 
suitable for the use of the brushless dc motor. Consequently, the application 
of the brushless dc motor fan is suitable for ac power and may not be limited 

20 by a necessity of dc power. 



However, as the resistor 12 of the converter circuit 1 is functioned to step 
down an ac voltage is transformed into a low dc voltage that is suitable for a 
miniature bmshless dc motor. For example, dc 110 V is transformed into dc 
12 V or dc 220 V into dc 24 V. In this circumstance, the power consumption 
5 of the resistor 12 may result in a successive production of great heat. Thus, 
the bmshless dc motor must be overheated in the normal operation when it is 
normally operated. 

In addition, once the bmshless motor is jammed, locked or failed, a rated 
current passed through the resistor 12 has a sudden increase that the power 
10 consumption of the resistor 12 may be increased. Consequently, the motor 
components including the resistor 12 may be destroyed if the power 
consumption is exceeded. 

Referring to FIG. 2, U.S. Pat. No. 6,278,248 further discloses another 
converter circuit T consisted of a capacitor set 14, a resistor set 15 and a 
15 zenor diode 16. The capacitor set 14 is a set of electrolytic capacitors adapted 
to filter power, and has a key feature of high Dissipation Factor (DF) that 
may result in a successive production of great heat. Similarly, the resistor set 
15 may also result in a successive production of great heat. 

The present invention intends to provide a bmshless dc motor having an 
20 ac control device which includes a rectifier unit adapted to rectifier an ac 



power source. The ac control device further includes a voltage-stabilizing 
control unit and a voltage-stabilizing unit to thereby stabilize a dc power 
source converted from the ac power source in such a way to mitigate and 
overcome the above problem. 

5 SUMMARY OF THE INVENTION 

The primary objective of this invention is to provide a brushless dc motor 
having an ac control device, which includes a rectifier unit to rectifier an ac 
power source. The ac control device finther includes a voltage-stabilizing 
control unit and a voltage-stabilizing unit to thereby stabilize a dc power 

10 source converted from the ac power source. The ac control device 
accomplishes to limit a passage of a high voltage and to allow a passage of a 
low voltage supplied from the dc power source into a motor drive circuit. 
Thereby, the brushless dc motor may reduce the power consumption and 
prolong the useful life. 

15 The secondary objective of this invention is to provide the brushless dc 

motor having the ac power control device, which includes a rectifier serially 
connected to a pulse-wave-absorbing unit and a filter unit to thereby protect a 
motor drive circuit. 

The bmshless dc motor having ac power control device in accordance 

20 with the present invention includes a conversion circuit and a dc motor drive 



circuit. The conversion circuit includes a rectifier unit, a pulse-wave- 
absorbing unit, a filter unit, a voltage-stabilizing control unit and a voltage- 
stabilizing unit. The rectifier unit, the pulse-wave-absorbing unit and the 
filter unit are serially connected between an ac power source and the dc 
5 motor drive circuit. The ac power source is rectified, stabilized and filtered to 
thereby supply with a dc voltage to the dc motor drive circuit. The voltage- 
stabilizing control unit and the voltage-stabilizing unit are serially connected 
between the rectifier unit and the dc motor drive circuit so as to limit a 
passage of a high voltage and to allow a passage of a low voltage through the 
10 dc motor drive circuit. Thereby, the voltage-stabilizing control imit and the 
voltage-stabilizing unit are commonly in control of the operation of the dc 
motor drive circuit. 

Other objectives, advantages and novel features of the invention will 
become more apparent fi-om the following detailed description and the 
15 accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will now be described in detail with reference to 
the accompanying drawings herein: 

FIG. 1 is a schematic circuitry of a converter circuit for a brushless dc 
20 motor fan in accordance with the prior art; 

4 



FIG. 2 is a schematic circuitry of another converter circuit for a brushless 
dc motor fan in accordance with the prior art; 

FIG. 3 is a block diagram of a brushless dc motor having an ac power 
control device in accordance with a preferred embodiment of the present 
5 invention; and 

FIG. 4 is a schematic circuitry of the brushless dc motor having an ac 
power control device in accordance with the preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
10 Referring to FIG. 3, it illustrates a block diagram of a bmshless dc motor 

having an ac power control device in accordance with a preferred 
embodiment of the present invention. Referring to FIG. 4, it illustrates a 
schematic circuitry of the brushless dc motor connected with the ac power 
control device in accordance with the preferred embodiment of the present 
15 invention. 

Referring again to FIG. 3, a brushless dc motor in accordance with the 
present invention includes a conversion circuit 3 and a dc motor drive circuit 
4. The conversion 3 is serially connected between an ac power source and a 
dc motor drive circuit 4. The conversion 3 is adapted to convert an ac voltage 
20 into a dc voltage, such as 12 V, that is suitable for the miniature brushless dc 

5 



motor. The conversion 3 includes a rectifier unit 31, pulse- wave-absorbing 
unit 32, a filter unit 33, a voltage-stabilizing control imit 34 and a voltage- 
stabilizing unit 35. 

Referring again to FIG. 3, the rectifier unit 31, the pulse-wave-absorbing 

5 unit 32 and the filter unit 33 are serially connected between an ac power 
source and the dc motor drive circuit 4. Consequently, the ac power source is 
rectified, stabilized and filtered to thereby supply with a dc voltage to the dc 
motor drive circuit 4. 

Turning now to FIGS. 3 and 4, the rectifier unit 31 includes an input 

10 terminal and an output terminal. The input terminal is electrically connected 
to the ac power source. The output terminal is electrically connected to the 
pulse-wave-absorbing unit 32. In operation, the rectifier unit 3 1 is adapted to 
convert an ac voltage into a dc voltage for supplying to the dc motor drive 
circuit 4. Preferably, the rectifier 3 1 is selected fi-om a group consisted of a 

15 bridge rectifier and a diode. 

Referring again to FIGS. 3 and 4, the pulse-wave-absorbing unit 32 is 
connected between the rectifier unit 31 and the filter unit 33, and adapted to 
absorb a pulse wave generated from the ac power source to thereby prevent 
from the damage of motor components. Preferably, the pulse-wave-absorbing 

20 unit 32 is a varistor which has the voltage characteristic varied nonlinear with 



respect to its resistance. The varistor, usually a dipole semiconductor device, 
has a specific decrease of resistance, as the voltage is increased. Namely, in 
the varistor, an increase in the voltage can result in a specific decrease in the 
resistance. 

5 Referring again to FIGS. 3 and 4, the filter unit 33 is connected between 

the pulse-wave-absorbing unit 32 and the dc motor drive circuit 4. The filter 
unit 33 is a capacitor device to filter the power source. Li operation, the 
rectifier unit 3 1 serves to supply with a dc voltage that is passed through the 
pulse-wave-absorbing unit 32 and the filter unit 33. Consequently, a 

10 stabilized dc voltage of the filter unit 33 is supplied to the dc motor drive 
circuit 4 after filtering. 

Referring again to FIGS. 3 and 4, the voltage-stabilizing control imit 34 
and the voltage-stabilizing unit 35 are serially connected between the rectifier 
unit 31 and the dc motor drive circuit 4 so as to stabilize the dc voltage 

15 supplied from the rectifier unit 31. Thereby, a stabilized dc voltage of the 
filter unit 33 is supplied to the dc motor drive circuit 4. The voltage- 
stabilizing control unit 34 and the voltage-stabilizing imit 35 are commonly 
in control of the operation of the dc motor drive circuit 4. The voltage- 
stabilizing control unit 34 is consisted of an operational amplifier 341, a 

20 diode 342, a first resistor 343, a second resistor 344, a third resistor 345, a 



first capacitor 346, a fourth resistor 347 and a second capacitor 348. The 
operational ampUfier 341 includes a positive input terminal, a negative input 
terminal and an output terminal. The positive input terminal of the 
operational amplifier 341 is connected to the diode 342, the first resistor 343, 
5 the third resistor 345 and the first capacitor 346 which are commonly 
provided with a predetermined floating value of a reference voltage Vref to 
the positive input terminal. The negative input terminal of the operational 
amplifier 341 is connected to the fourth resistor 347 and the second capacitor 
348 so as to inject the dc voltage Vcc into it. In operation, the operational 

10 amplifier 341 compares the reference voltage Vref and the dc voltage Vcc, 
and outputs the result to the voltage-stabilizing unit 35 to thereby control it. 

When the dc voltage Vcc is lower than the reference voltage Vref, the 
voltage-stabilizing control unit 34 operates the voltage-stabilizing unit 35 to 
conduct a current that a low voltage is thus allowed to pass therethrough. 

15 Consequently, it is necessitated for the dc motor drive circuit 4 to be able to 
use low rated voltage/power components that are the least expensive 
components and capable of performing the necessary fimctions. 

When the dc voltage Vcc is greater than the reference voltage Vref, the 
voltage-stabilizing control imit 34 cuts off the voltage-stabilizing unit 35 that 

20 a high voltage and current are not allowed to pass therethrough. 



Consequently, it is able to protect from damage to the low rated 
voltage/power components of the dc motor drive circuit 4. Hence, it has an 
advantage of the dc motor drive circuit 4 to avoid using high rated 
voltage/power components due to no passage of high current. 
5 Referring again to FIGS. 3 and 4, preferably, the voltage-stabilizing unit 

35 is a MOSFET (Metal-Oxide Semiconductor Field Effect Transistor). The 
voltage-stabilizing unit 35 is connected between the voltage-stabilizing 
control unit 34 and the dc motor drive circuit 4. The output of the voltage- 
stabilizing control unit 34 is adapted to limit a passage of a high voltage and 

10 to allow a passage of a low voltage through the dc motor drive circuit 4. 
Thereby, the voltage-stabilizing control unit 34 and the voltage-stabilizing 
unit 35 are in control of operation of the dc motor drive circuit 4. 

Referring again to FIGS. 3 and 4, the dc motor drive circuit 4 includes a 
motor drive member 41, a first motor coil 42, a second motor coil 43, a first 

15 switch 44 and a second switch 45. The motor drive member 41 serves to 
altematively tum on or off the first switch 44 and the second switch 45 to 
thereby excite them. 

Referring back to FIG. 4, when the brushless dc motor is operated, the 
recitifier unit 31, the pulse-wave-absorbing unit 32 and the filter unit 33 serve 

20 to rectify, stabilize and filter the ac power source, and then sent it to the dc 



motor drive circuit 4. Meanwhile, the voltage-stabihzing control unit 34 is 
still comparing the dc voltage Vcc and the reference voltage Vref. 

When the dc voltage Vcc is lower than the reference voltage Vref, the 
operational amplifier 341 of the voltage-stabilizing control unit 34 operates 
5 the voltage-stabilizing unit 35 to conduct a current that a low voltage is thus 
allowed to pass therethrough. At this time, the dc voltage supplied from the 
rectifier imit 41 controls to turn on the first switch 44 and the second switch 
45 altematively through the motor drive member 41 of the dc motor drive 
circuit 4. Consequently, the first motor coil 42 and the second motor coil 43 
10 are excited altematively, and then stabilized by the voltage-stabilizing unit 35 
that only allows the passage of a low voltage and limits the passage of a high 
voltage. 

Referring again to FIG. 4, the conversion circuit 3 in accordance with the 
present invention employs the voltage-stabilizing control unit 34 and the 
15 voltage-stabilizing unit 35 for protection of the dc motor drive circuit 4. As 
the dc voltage raises the voltage-stabilizing control imit 34 and the voltage- 
stabilizing unit 35 are cut off to thereby limit a high current passing through 
the dc motor drive circuit 4. 

Although the invention has been described in detail with reference to its 
20 presently preferred embodiment, it will be understood by one of ordinary 



skill in the art that various modifications can be made without departing from 
the spirit and the scope of the invention, as set forth in the appended claims. 
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